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free available chlorine in the final effluent was 2.23 rag/liter
(arithmetic mean of 57 determinations). The arithmetic mean
densities of total coliforms (114 samples), fecal coliforms (119
samples), Pseudomonas aeruginosa (36 samples), Salmonella (40
samples)/ and total bacteria plate count (44 samples) following
terminal chlorination were 0.11, 0.17, 0.81, 0, and 66.8/100 ml,
respectively (Warner e_t al_., 1978).

Water Factory 21 (described in Chapter 2) was designed to reclaim
unchlorinated secondary wastewater effluent (McCarty et^ al_., 1978,
1980) . During one period of operation, unchlorinated trickling-
filter effluent was treated by lime clarification (pH 11.3), ammonia
stripping, recarbonation, mixed-media filtration, activated carbon
adsorption, and postchlorination. Breakpoint chlorination for
nitrogen control was also evaluated at different locations in the
treatment sequence. During this period of operation, the geometric
mean density of total coliforms and fecal coliforms in the unchlori-
nated trickling-filter effluent was 89 x 106 and 25 x 106 most
probable number (MPN) per 100 ml, respectively. The reduction in
total and fecal coliform bacteria by the lime clarification stage
resulted in a 98% to 99.9% reduction in viruses, depending on the
detection procedure used. Based on unconfirmed virus analysis, 48 of
77 trickling-filter effluent samples were found to be positive for
viruses; the density, calculated as the geometric mean of the
positive samples, was 1.1 pfu/liter. More than 25 different enteric
virus types were identified in the trickling-filter effluent. Of 77
chlorinated, final effluent samples assayed, 2 samples were positive
for viruses. Both positive samples were believed to be due to the
presence of a high concentration of activated carbon fines in the
samples, which may have interfered with proper postdisinfection.

In a subsequent period of operation, a high-quality activated
sludge effluent was used as the influent to the advanced wastewater
plant. The geometric mean density of total coliforms, fecal
coliforms, and viruses in the activated sludge effluent during this
period was 1.6 x 106 MPN/100 ml, 0.55 x 106 MPN/100 ml, and 0.13
most probable number of cytopathogenic units (MPNCU)/liter,
respectively. The virus detection procedure used was judged to be
about 3 times more sensitive than that used in the earlier study with
trickling-filter effluent. Again, lime clarification removed more
than 5 logs of the total coliform and fecal coliform bacteria.
Following postchlorination, the geometric mean density of total
coliforms and fecal coliforms was 0.05 and <1 MPN/100 ml,
respectively; no viruses were detected in the final effluent, i.e.,
following postchlorination.

SUMMARY AND CONCLUSIONS

The relatively limited experience with actual wastewater treatment
and pilot plant systems designed to give additional treatment to
secondary municipal effluent for potable reuse has shown that the
concentrations of chemical constituents in the final product do not
usually occur at levels that are considered unacceptable in terms of
current drinking water standards. Also, there is evidence that the